Introduction {#S0001}
============

Many recent advances in therapeutic medicine and immunotherapy have given a glimmer of hope for many patients with solid tumors. Unfortunately, these therapeutic strategies for patients with pancreatic adenocarcinoma were not successful in reducing unfavorable conditions. Only 8% of patients get treated for this malignancy which is the lowest rate among all solid tumors.[@CIT0001] While targeted therapies have been well defined for many types of solid tumors, multiple tests of targeted PC therapies have not yet been successful.[@CIT0002] Efforts in early diagnosis and PDAC care may be the most effective approach to improve the survival of patients. Therefore, it is crucial to search for more promising and sensitive diagnostic approaches as well as effective medicines, particularly those aimed at cancer progression processes. Moreover, it should be considered that genetic heterogeneity is the main cause of the failure of current PC therapies,[@CIT0003] while genetic mutations in genes such as *KRAS, TP53, CDKN2A*, and *SMAD4* are recurrent in these tumors.[@CIT0004] Therefore, there is an urgent need for an alternative strategy to target some other important signaling hubs crucial to the initiation and progression of PDAC. Based on the current data, myelocytomatosis (*C-MYC*) oncogene amplification is associated with poor prognosis and decreased PDAC survival.[@CIT0005] In addition, through the integration of oncogenic *KRAS* signals, *MYC* is a non-redundant signaling core gene in this disease.[@CIT0006]

The purpose of this study was to identify all validated microRNAs targeting *C-MYC* expression to inhibit PDAC progression through a systematic review. We provided data about the most important aspects of *MYC*-oncogene, its relevance to pancreatic cancer, and the opportunities of targeting this oncogene to suppress the tumor progression of pancreatic cancer. However, to the best of our knowledge, there is no systematic study gathering all the published data in this regard. Hence, using an organized search strategy via 3 databases (PubMed, SCOPUS, and Web of Science), a systematic search was done to find all the articles related to the subject.

*MYC*: An Important Hub Gene for PDAC {#S0001-S2001}
-------------------------------------

*C-MYC (MYC)* is an oncogenic transcription factor that many studies have reported its aberrant expression and involvement in the tumorigenesis of almost one-third of all human cancers.[@CIT0007]--[@CIT0009] The *MYC* proto-oncogene is the main mediator of many signal transduction pathways to critical cellular processes.[@CIT0010] For example, *MYC* expression can be regulated by numerous mitogenic signal transduction pathways such as Wnt, b-Catenin, Ras, and Jak/Stat.[@CIT0011] *MYC* activation can lead to induction or repression of transcription of many other genes downstream which may promote multiple tumorigenesis processes such as cell cycle, differentiation, cell growth, cell adhesion, angiogenesis, chromosomal instability, and cell transformation.[@CIT0007],[@CIT0012]-[@CIT0017] [Figure 1](#F0001){ref-type="fig"} demonstrates schematically *MYC*-regulated activities in tumorigenesis and associated gene targets. To be considered as a marker, a gene or protein must hold some basic characteristics. The key point is that in a rare subgroup of patients, the gene/protein must be expressed differently.[@CIT0018] The family of *MYC* proto-oncogenes (*c-Myc, N-Myc,* and *L-Myc*) is an oncogenic transcription factor that many studies have reported its aberrant expression and involvement in the tumorigenesis of almost one-third of all human cancers.[@CIT0004],[@CIT0019] The most widely studied gene in this family is *C-MYC*, expressed in cells with a higher rate of proliferation. The *MYC* gene with a high level of Copy Number Variations (CNVs) at the 8q24 chromosomal position has recently been shown to be specifically related to poor prognosis in PDAC patients.[@CIT0020],[@CIT0021] *MYC* actually plays its role in tumorigenesis by increasing the expression of some other oncogenes or by repressing the expression of a number of tumor suppressor genes.[@CIT0022] In promoters of various genes, *MYC* can bind to E-box sequences by heterodimerizing with *MAX*. Furthermore, genes such as zinc-finger transcription factor MIZ-1 can be repressed. (18). In addition, strong evidence suggests that *MYC* is a key downstream effector of oncogenic KRAS in pancreas[@CIT0018],[@CIT0023] and multi-layer regulation of *MYC* expression in PDAC.[@CIT0024] Such results introduce *MYC* as a key driver in PDAC and question the applicability of *MYC* targeting strategies.Figure 1MYC-regulated activities and gene targets associated with tumorigenesis.**Notes:** MYC either as a transcription factor or transcription inhibitor targets various target genes downstream. Based on the type of the target genes activity, MYC can impact on different cell pathways and processes.

Targeting *MYC* {#S0001-S2002}
---------------

A major hurdle in clinical cancer therapeutics is that *MYC* oncogene family of transcription factors is an undruggable gene product, ie, not easily accessible for inhibition by small drug molecules. Therefore, other strategies are necessary. In general, direct or indirect inhibitors can be used to target the function of *MYC*. Direct strategies include inhibition of downstream gene transcription of *MYC* with *MYC*-associated factor X (*MAX*).[@CIT0025] For example, Omomyc is a dominant-negative variant of *MYC* with four different amino acids that makes it able to form heterodimers with wild-type *MYC*.[@CIT0026] Such molecules interfere with the binding of *MYC* to *MAX* and impede downstream transcription of the E-box.[@CIT0027] Indirect inhibitors of *MYC* can be broken down into two classes. First, molecules that post-transcriptionally suppress *MYC*; second, inhibitors that hamper gene activation based on *MYC*.[@CIT0014] In recent decades, post-transcription modulation of gene expression has provided another way to regulate the expression of *MYC*. In this regard, attention has been paid to a class of small non-coding RNAs, microRNAs (miRNAs), which can regulate the expression of multiple target genes by binding a seed sequence in its target's 3′-untranslated region.

MicroRNAs Therapeutics Potential {#S0001-S2003}
--------------------------------

Numerous studies demonstrate that miRNAs have a fundamental role in the progression of several cancer types.[@CIT0028] Since some miRNA groups act as tumor suppressor genes and can prevent tumorigenesis by downregulating target oncogenes; they have the potential to treat cancer as a heterogeneous disease.[@CIT0029] One of the benefits of miRNAs is to simultaneously target multiple associated oncogenes or molecular pathways and bring about a synergistic therapeutic effect in cancer.[@CIT0030] In addition, miRNAs as endogenous antisense nucleotides showed significantly lower immune response and toxicity in contrast to plasmid DNA-based gene therapy and protein-based drug molecules.[@CIT0031] Hence, miRNAs are able to fulfill a substantial impact on cancer therapy.

MicroRNAs Targeting *MYC* {#S0001-S2004}
-------------------------

*MYC* studies have shown that a number of important signaling pathways including Janus kinase/signal transducers and transcription activators (*JAK*/*STAT*), (*PI3K*/*AKT*/*mTOR), RAS*/*MAPK*, and WNT can function and regulate it. All these paths are explicitly deregulated in the PDAC, and many of them are directly or indirectly dependent on the *MYC* function.[@CIT0032] Inactivation of miRNAs with tumor suppressor roles, on the other hand, frequently leads to the subsequent overexpression of important proto-oncogenes such as *MYC*.[@CIT0033] In addition, downregulation of miRNAs with tumor suppressor functions also leads to overexpression of critical proto-oncogenes like *MYC*. For example, miR-145 and miR-34 are under-expressed in many cancers and the loss of 1q36 miR-34a locus has also been discovered in PDAC cell lines with overexpression of major oncogenes such as *MYC*, p53, and members of the E2F family.[@CIT0034],[@CIT0035] Ultimately, research seeks for multiple interactions between miRNA networks and oncogenic signaling cascades to control the level of *MYC* expression and function comprehensively during PDAC progression. Therefore, it appears possible to inhibit the activity of this oncogene with the goal of PDAC therapy by using miRNAs as the main regulators of *MYC* expression.

Methods {#S0002}
=======

We conducted a systematic review based on our objectives to find the relevant papers. We applied the criteria of the Preferred Reporting Items Statement for Systematic Reviews and Meta-Analysis (PRISMA)[@CIT0036] to conduct our study. In order to perform the PRISMA guideline, this study follows four main sections including, inclusion and exclusion criteria, search and data sources, selection of studies, and data extraction.

Inclusion and Exclusion Criteria {#S0002-S2001}
--------------------------------

The inclusion criteria for the selection of articles were: (1) The study focused on pancreatic cancer cells or clinical specimens; (2) *MYC* gene was included in the study; and (3) A miRNA was associated with *MYC*.

The exclusion criteria were as follows: (1) Publications focusing on other cancers; (2) Publications focusing on other genes; and (3) MiRNAs were not included in publications. After reviewing the abstract and full-text manuscript, the process of evaluating the suitability of articles to be selected was carried out independently by two researchers (RS and JP). All of the authors made the final decision.

Search and Data Sources {#S0002-S2002}
-----------------------

Search for relevant papers consisted of identifying the keywords, formulating the search strategy, and selecting data sources. Keywords have been identified based on our objectives, and searches have been made in MeSH to find synonymous keywords. The literature searches have been carried out as online electronic databases through PubMed, Web of Science, and Scopus. [Table 1](#T0001){ref-type="table"} shows the search strategies applied to each database. In addition, we searched through Google Scholar for other relevant articles published. The articles published between 2000 and 2020 were included in the current research.Table 1The Search Strategy KeywordsPubmed(MicroRNA \[TIAB\] OR miRNAs \[TIAB\] OR miRNAs \[TIAB\] OR "Micro RNA" \[TIAB\] OR "Small Temporal RNA" \[TIAB\] OR stRNA \[TIAB\] OR stRNAs \[TIAB\]) AND (myc \[TIAB\]) AND (Pancreatic Neoplasm \[TIAB\] OR Pancreas Neoplasms \[TIAB\] OR Pancreas Cancers \[TIAB\] OR Pancreatic Cancer \[TIAB\])ScopusTITLE-ABS-KEY ((MicroRNA OR miRNAs OR miRNAs OR "Micro RNA" OR "Small Temporal RNA" OR stRNA OR stRNAs) AND (myc) AND (Pancreatic Neoplasm OR Pancreas Neoplasms OR Pancreas Cancers OR Pancreatic Cancer))Web of ScienceTS=((MicroRNA OR miRNAs OR miRNAs OR "Micro RNA" OR "Small Temporal RNA" OR stRNA OR stRNAs) AND (myc) AND (Pancreatic Neoplasm OR Pancreas Neoplasms OR Pancreas Cancers OR Pancreatic Cancer))

Selection of the Studies {#S0002-S2003}
------------------------

After searching process, 89 articles were extracted. EndNote X9 was used as a reference management software for removing duplicate articles. After the removal of the duplicates, 56 papers remained. Selection of relevant articles was made in the two steps. In the first step, the titles and the abstracts of the articles were evaluated based on the inclusion and exclusion criteria, and 42 papers were excluded from the first screening. In the second step, the full texts of the 14 papers remained in the first step were read. Finally, 8 articles were included to extract data ([Figure 2](#F0002){ref-type="fig"}).Figure 2The flowchart of selecting articles.

Data Extraction {#S0002-S2004}
---------------

In this section, the data were extracted by reading the full texts of the eight papers selected.[@CIT0037]--[@CIT0044] They investigated the impact and interaction of some different miRNAs on the expression of the *MYC* gene in PDAC. The extracted data were collected by two of the authors and were inserted into the extraction form.

Results {#S0003}
=======

The selected papers, containing experimental studies, were published from 2011 to 2019. PDAC was the type of cancer considered. The studies, either directly or as part of their research, focused on the effect of a miRNA on *MYC* gene expression and examined the effect on the expression of *MYC* gene in PDAC cell lines of induction or inhibition of certain unique miRNAs. Three studies have shown that the MYC gene is the direct target of their miRNAs, using the luciferase assay process. Three studies examined the effect on inhibition of the expression of certain other genes or drugs plus miRNAs by the *MYC* gene.

miRNAs Targeting *MYC* {#S0003-S2001}
----------------------

The findings of the reviewed papers showed that let-7a was confirmed by 3 studies and 2 independent investigators as the direct regulator of the *MYC* gene. [Table 2](#T0002){ref-type="table"} systematically summarizes the specifics of the miRNAs screened and the study statistics. Also, the other 5 miRNAs, including miR-145, miR-34a, miR-375, miR-494, and miR-148a were validated as the MYC gene expression regulators.Table 2The Information of All Eight Studies That Represented Association of miRNAs to MYC Expression in Pancreatic CancermiRNATargetValidation MethodMechanismsResultYearCountrySamplesAuthorRef.Luciferase AssayExpressionTissueCell LinemiR-145MYC\*Mimic miR-145 transfection↓MYC2017USA-HPDE\
PANC-1\
Colo357Azmi. S(37)miR-375MYC\*Inhibition of miR-375 transfection↑MYC2017GAMice modelT84Jeppsson. S\[[@CIT0039]\]miR-494MYC\*\*Mimic miR-494 transfection↓MYC2015ROCPC TissuesAsPC-1\
BXPC-3 SW1990 MIAPaCa-2\
PANC-1Liu. Y\[[@CIT0040]\]miR-34aMYC\*\*Mimic miR-34a transfection↓MYC2018ISRFFPEMiaPaCa2\
Panc1\
BxPC3Gibori.H\[[@CIT0038]\]miR-148aMYC\*Mimic miR-148a transfection↓MYC2018ROC-PANC-1 Aspc-1Sun. Y\[[@CIT0078]\]Let-7aMYC\*\*Induction of Let-7a expression by DCAMK↓MYC2011USAPC TissuesAsPC-1 BxPC3Sureban. S. M\[[@CIT0042]\]Let-7aMYC\*Induction of Let-7a expression by XMD8-92↓MYC2014USAMice modelAsPC-1Sureban. S. M\[[@CIT0043]\]Let-7aMYC\*Inhibition of Let-7a expression by Lin28B↑MYC2017ROCPC TissuesAsPC-1\
BxPC-3 CFPC-1 PANC-1 Hs766tWang. Y\[[@CIT0044]\][^1]

### Let-7a {#S0003-S2001-S3001}

Let-7a is a member of let-7 miRNA family and commonly is downregulated in several human cancers, including PDAC.[@CIT0045],[@CIT0046] In a variety of human cancers, let-7 is commonly shown to interact with RAS oncogenes,[@CIT0047] and these results confirmed the notion that let-7 can function as a tumor suppressor gene.[@CIT0048] As a result, many other evidence strongly demonstrated that let-7 acts as a tumor suppressor by targeting multiple processes of tumorigenesis. For instance, let-7 has been shown to be capable of repressing cell cycle regulators (e.g., cycline A, cycline D1, cycline D3, and *CDK4*) and hampering the cell cycle and cancer cell development.[@CIT0049] In addition, the interaction of let-7 members with the expression of the *MYC* gene and inhibition of *MYC* mediated cell growth has been documented in multiple studies.[@CIT0050],[@CIT0051] Interestingly, *MYC* can also control the expression of let-7 family members including let-7a, −7d, and −7 g by binding to their promoters through a feedback loop framework.[@CIT0052] As far as pancreatic cancer is concerned, our systematic search results indicate that 3 studies have examined and reported let-7a interaction with *MYC* expression to date. In a 2011 experimental study, Sureban et al demonstrated that the knockdown of the *DCAMKL*-1 gene in pancreatic cancer cells leads to the downregulation of *C-MYC* proto-oncogene through pri-let-7a upregulation. They demonstrated that *C-MYC* is a key downstream target of let-7a miRNA. To confirm this, pancreatic cancer cell line, control, AsPC-1 siSCR and AsPC-1-siDCAMKL-1 cells were analyzed for *C-MYC* expression by real-time RT-PCR. In comparison to control and AsPC-1-siSCR cells, there was a significant (P \< 0.01) 50% decrease in *C-MYC* mRNA expression in AsPC-1-siDCAMKL-1 cells mediated by overexpression of let-7a.[@CIT0042] Therefore, a drop in *c-Myc* protein was also seen after DCAMKL-1's knockdown. As further support for the association of let-7a with the *MYC* gene, in 2014 the authors performed another study to demonstrate that induction of let-7a expression in pancreatic tumor xenografts by XMD8-92 treatment leads to a reduction of more than 60% in *C-MYC* mRNA. Recently, the regulatory effect of let-7a on *MYC* expression has been verified by another group of authors in China. They demonstrated that let-7a inhibition through Lin28B gene upregulation leads to significant overexpression of the *MYC* gene and prompts cell proliferation, migration, and epithelial--mesenchymal transition (EMT) in PDAC cells. In PDAC tissue samples, the expression of these genes was also exanimated, and the results showed an inverse correlation of expression between let-7a and downstream targets such as *C-MYC* and RAS oncogenes.[@CIT0044]

### miR-145 {#S0003-S2001-S3002}

MiR-145 is a completely well-known tumor-suppressor miRNA located in chromosome 9q31. Several studies have revealed that miR-145 is decreased in a variety of solid tumors, such as gastrointestinal, colorectal, and pancreatic cancer.[@CIT0053]--[@CIT0055] This microRNA can regulate tumor proliferation via multiple target genes, such as *KRAS, C-MYC*, and FSCN1.[@CIT0056] Published papers have a number of important evidence to show the relevance of miR-145 ranging from the clinical significance of pancreatic cancer to its therapeutic consequences.[@CIT0057] MiR-145's direct interaction with the *MYC* gene is also investigated and reported in various cancers by many studies.[@CIT0058]--[@CIT0061] Regarding pancreas cancer, Azmi et al (2017) showed that up-regulation of miR-145 following *XPO1* gene inhibition contributes to down-regulation of established target genes, including *EGFR, MMP1, MT-MMP, C-MYC, Pak4*, and *Sox-2*.[@CIT0037]

### miR-34a {#S0003-S2001-S3003}

Reduced expression of miR-34a in pancreatic cancer cells and tissues has been documented repeatedly, paving the way for this miRNA to be considered as a crucial tumor suppressor gene that is useful in predictive and therapeutic approaches to PDAC.[@CIT0062]--[@CIT0065] In response to DNA damage, MiR-34c has been shown to regulate *C-MYC* inversely and to impede *C-MYC* -induced DNA synthesis.[@CIT0066] In addition, miR-34a was reported to target *C-MYC* throughout the oncogene-induced senescence.[@CIT0067],[@CIT0068] In 2018, Gibori et al showed that the administration of a microRNA-mimic to increase miR-34a plus siRNA to silence *PLK1* oncogene to orthotopically inoculated PDAC-bearing mice results in an elevated antitumor effect due to inhibition of *MYC* oncogene, a common target of both miR-34a and *PLK1*.[@CIT0069]

### miR-375 {#S0003-S2001-S3004}

A growing chain of evidence has indicated that the expression of miR‐375 is almost always decreased in many types of cancers and functions as a tumor suppressor by inhibiting malignant features of cancer cells.[@CIT0070] There has been little detailed investigation into the relationship of this gene with *MYC* expression, but some studies have indirectly pointed to the presence of such association in their findings.[@CIT0071] In 2018, Jeppsson et al reported that neuropeptide Y (*NPY*) enhances the cell proliferation of PDAC cells through miR-375 downregulation. They also transfected the cells with miR-375 inhibitor and assessed various markers of cellular proliferation and cell cycle arrest such as *C-MYC*, cyclin D1, and p21 by Western blotting. They observed that the addition of *NPY* resulted in enhanced *C-MYC* and *Cyclin D1* mediated by downregulation of miR-375.[@CIT0039]

### miR-494 {#S0003-S2001-S3005}

In general, miR‐494 tends to have various roles in multiple tumor forms. MiR‐494 has been shown to prompt factor-related apoptosis of tumor necrosis in non-small cell lung cancer, known to be an oncogenic miRNA that inhibits the transfer of G1/S via liver tumorigenesis.[@CIT0072] On the other hand, miR‐494 is down-regulated in human cholangiocarcinoma, and its re-expression contributes to the inhibition of cancer progression, suggesting an anti-oncogenic function for miR‐494.[@CIT0073] In pancreatic cancer, the level of miR-494 expression in tumor tissues is documented to be significantly down-regulated and the association of this miRNA's low expression with poor patient overall survival was also confirmed.[@CIT0074] Some studies also demonstrated this miRNA's anti-tumorigenic effect by targeting the *MYC* gene in different cancers.[@CIT0075],[@CIT0076] Liu et al (2018) illustrated that miR-494's expression in PC cell lines and tissues is significantly reduced, and its overexpression can significantly suppress the proliferation of PC cells in vitro and in vivo. Thus, miR-494 induction significantly inhibits PC cell invasion. Furthermore, they verified that both *C-MYC* and *SIRT1* genes are targets of miR-494 by dual luciferase assay, and then confirmed an inverse association in PC samples between miR-494 and *C-MYC*/*SIRT1*.

### miR-148a {#S0003-S2001-S3006}

Among the various cancers, Mir-148a consisting of gastric, colorectal, pancreatic, liver, etc. is downregulated. In some other cancers such as glioma and osteosarcoma, the upregulation of this miRNA can also be observed.[@CIT0077] With respect to pancreatic cancer, Sun et al assessed the possible antitumor ability of miR‐148a and its effects on pancreatic cancer metastasis. They found that the expression of miRNA‐148a and the maternally expressed predictive biomarker gene‐3 (*MEG‐3*) was obviously lower than that in adjacent non-tumorous tissues in human pancreatic cancer tissues. Using Western blot analysis, they also found that miR‐148a mimic transduction significantly reduces the levels of expression in pancreatic cancer cells of *C-MYC, cycline D1* and *β‐catenin*.[@CIT0078]

Bioinformatics Evaluations {#S0003-S2002}
--------------------------

In order to obtain more information about the associations of miRNAs with pancreatic cancer tumorigenesis considered in this study, we used the online MiRnet tool to predict the target genes for all 6 miRNAs and design an interaction network miRNA-Targets.[@CIT0079] A network of 6 miRNAs, 2118 nodes and 2441 edges ([Figure 3A](#F0003){ref-type="fig"}) was created. First, a module consisting of genes that were regulated by all or 5 of those called miRNAs was acquired by selecting the target genes with a Betweenness degree \> 5. Not surprisingly, the *MYC* gene was the final module's central gene, indicating that all the 6 miRNAs can target this gene. Furthermore, there are three other well-known oncogenes (*IGF1R, BCL2,* and *BCL2L11*) which can be targeted simultaneously by miRNAs ([Figure 3B](#F0003){ref-type="fig"}). [Table 3](#T0003){ref-type="table"} shows the degree and intersection scores for all genes and miRNAs listed above.Table 3Degree and Betweenness Scores of miRNAs and Their TargetsmiRNA/TargetsDegreeBetweennesshsa-mir-34a-5p7361,160,496hsa-let-7a-5p6391,018,983hsa-mir-375477772,383hsa-mir-145-5p238372,932.1hsa-mir-148a-3p213317,782.3hsa-mir-494-3p138209,766.8MYC655,939.93BCL2538,967.22IGF1R540,776.41BCL2L11538,967.22CDK6422,699.99CCND1311,665.58CASP3316,568.14CDKN1A311,041.6 Figure 3(**A**) The complete MiRNA/Target genes interaction network showing MYC is targeted by all 6 miRNAs as the center of the network. (**B**) A module showing that some other critical genes also may be targeted by the considered miRNAs.

Discussion {#S0004}
==========

Cancer is characterized by altering the cell characteristics where it develops, resulting in uncontrolled proliferation, invasion, and metastasis. Most of the primary-stage cancers are curable, but early diagnosis and treatment of cancer is the main challenge for pancreatic cancer.[@CIT0080] The pancreatic cancer therapy methods are based on a variety of factors such as stage and tumor size and include a combination of at least two or more methods of surgery, chemotherapy, radiotherapy, hormone therapy, and target therapy.[@CIT0081] Because the conventional treatments have not achieved significant success in inhibiting tumor progression and increasing patients' survival time, more sophisticated therapeutic strategies should be sought to suppress tumor cell progression pathways such as those with oncogenic functions or to boost the immune system against tumors.[@CIT0082] Nevertheless, none of the existing antitumor therapies will specifically target a variety of tumor-involved molecular pathways. Recent advances in molecular biology have revealed the pivotal role of miRNAs in tumor initiation, growth, and invasion in the field of pancreatic cancer.[@CIT0083] MiRNAs' effect on gene expression is important and it is shown that miRNAs can control more than 60% of human protein coding genes.[@CIT0084] MiRNAs' downstream functions are extensively dependent on cellular content, which is correlated with their target mRNAs' differential expression. Based on the type of target genes, miRNAs can function in a specific cell-type system either as oncomiRs or as tumor-suppressive. One of the most important oncogenes of pancreatic cancer is the *MYC* gene. Studies have shown that this oncogene's overexpression resulting from gene amplification, abnormal transcriptional activation, or disruption in regulatory systems can lead to the activation of many tumorigenic processes such as cell proliferation and invasion. MiRNAs are essential molecules confirmed by targeting their mRNA transcripts in controlling the expression of the *MYC* gene. Therefore, restoring the expression of *MYC*-repressing miRNAs tends to be an effective way to repel *MYC*-driven cancers.[@CIT0085] Several miRNAs have been proposed to target this oncogene via bioinformatics tools, but only a few have been experimentally validated for pancreatic cancer cells and models. In this study, we extracted all the experimental studies that showed miRNAs could target *MYC* gene expression using a systematic search strategy. As a result, six miRNAs and eight final studies were found, while three of them confirmed Let-7a in PC cells as a direct regulator of *MYC* expression. [Figure 4](#F0004){ref-type="fig"} schematically represents the process that some miRNAs can target and regulate *MYC* gene expression leading to inhibition of this gene's tumorigenesis function in PDAC. The results of our bioinformatics evaluations showed that besides the *MYC* gene, these miRNAs may target some other oncogenes such as *IGF1R, BCL2L11*, and *BCL2*. Targeting insulin-like growth factor 1 receptor (*IGF1R*) has been confirmed as a potential therapeutic strategy for cancer.[@CIT0086] It is also shown that *IGF1R* knockdown significantly impeded the proliferation and development of pancreatic cancer cells, increased apoptosis, and inhibited the growth of pancreatic tumors.[@CIT0087] In addition, dysregulation in the expression of the *BCL2* gene family that is a prevalent phenomenon in cancer and induces resistance to normal apoptosis inducers inhibits the apoptotic death of some cells. Some studies have documented that in pancreatic cancer cell lines *BCL2* correlates with metastatic potential (84). Such findings suggest a possibility that the anti-tumorigenic activity of these miRNAs may be focused on targeting multiple oncogenes as well as *MYC* on pancreatic cancer cells. On this basis, it would be highly appropriate to consider other essential genes targeted by the desired miRNAs for studies in the field of evaluation of the therapeutic potential of miRNAs targeting the *MYC* gene. As mentioned above, several other miRNAs appear to be capable of targeting this gene. Consequently, multiplex strategies using a combination of multiple miRNAs targeting the same pathway or gene sunsets may have a robust effect on inducing apoptosis or inhibiting the proliferation of cells in PC cells. Nonetheless, some challenges were met in using miRNA mimics to regulate gene expression. For example, elevated stability and elevated delivery rate of miRNAs to the tumor cells concerned are important points that require more development. In addition, some studies have shown that some of *MYC's* own upstream miRNAs as well as some other miRNAs with tumor suppressive effects can also be down-regulated. Therefore, to find more miRNAs with *MYC*-repressive effects, further studies should be conducted either by bioinformatics or experimental methods. This can help to find the interaction network miRNA-*MYC* to develop more successful therapeutic strategies for PC using the synergistic effects of these miRNAs.Figure 4A schematic picture of how miRNAs can inhibit pancreatic cancer progression by targeting MYC.**Notes:** Let-7a, miR-375, miR-34a, miR-145, miR-148a, and miR-494 as experimentally validated miRNAs targeting MYC mRNAs post-transcriptionally can suppress pancreatic cancer tumor progression by inhibiting MYC's downstream molecular pathways.
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